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In considering the therapy of coronary occlusion, 
one is met at the onset by certain inexorable indica- 
tions which are imposed by the fact of the occlusion 
itself. Following the immediate treatment, there are 
many more or less important details of manage- 
ment which are a matter of judgment in each case. 


Nothing should be left undone because of any 
possible unfavorable psychologic effect on the pa- 
tient. If he becomes alarmed, it is usually not be- 
cause of what was done, but because of the way in 
which it was done. The patient’s chances of recovery 
should not be jeopardized because the physician 
hesitates to alarm him by initiation of a necessary 
detail of management. In too many cases the wel- 
fare of the patient is left to time, chance, and opiates, 
with more or less adequate rest in bed. 


Three things should be done at once, each with 
a definite purpose; there is one thing which should 
not be done—also with a definite purpose: 

1. Atropine, grain 1/100 or grain 1/75, should be 
given hypodermically at once. 

2. Aminophylline, grain 744, or papaverine, grain 
1%, should be given at once, hypodermically, or 
slowly intravenously. 

8. An opiate should be given to relieve pain and 
to lessen nervous apprehension and shock. 


Nitroglycerin should not be given as a rule. 


The patient should then be moved to a place 
where he can best be cared for, and where he is to 
stay until recovery is complete. A hospital is pre- 
ferable. 


When a coronary artery is occluded, a reflex 
occurs which tends further to decrease the blood 
supply to the infarcted region, and to the remainder 
of the heart muscle. This decreased blood supply is 
due to vasoconstriction of the arteries supplying the 
uninvolved part of the heart muscle and is mediated 
through the vagus nerve. When the coronary arteries 
of dogs are ligated under full anesthesia, few die as 
a result. But it was shown by workers at the Bant- 
ing Institute in Toronto that if a ligature were 
placed loosely about a coronary artery under anes- 
thesia, and tied after anesthesia had worn off, most 
of the animals died. They died of ventricular fibril- 
lation. This was obviated by administration of 
atropine or by vagal section or ganglionectomy. 
Since the flow through the arteries not involved in 
the ligation was not decreased after administration 
of atropine or ganglionectomy, the decrease must 
have been due to reflex vasoconstriction and not 
to the fall in systemic blood pressure resulting from 
the ligation. This work was repeated by LeRoy with 
similar results, When this observation was carried 


TREATMENT OF CORONARY THROMBOSIS 


over to clinical work and atropine was given early, 
not only a reduction in mortality, but an improve- 
ment in the clinical course occurred. 


To increase the flow through the coronary arteries 
further and to help increase the flow to the infarcted 
region through anastomosing vessels, aminophylline 
is given intramuscularly in doses of 7% grains. It 
also can be given intravenously, if given slowly. 
Because it increases coronary flow, immediate relief 
from pain may follow its use. The increased con- 
sumption of oxygen which accompanies its use is 
due, not so much to increased work of the heart 
muscle as to increased blood flow through the heart 
muscle and to increased utilization of oxygen. 
Papaverine can be given in a similar manner and 
is effective. It is preferred by some. 


Aminophylline and papaverine should never be 
given together because of the possibility of a fall 
in blood pressure. 


Here again animal experiments confirm the value 
of such drugs. When LeRoy repeated the work of 
the Toronto investigators, he found that not only 
was the mortality in the experimental animals re- 
duced by the use of atropine, but that it was still 
further reduced by the use of a xanthine prepara- 
tion at the same time. He found, as Smith had 
earlier, that the myocardial infarct was diminished 
in size in the dogs receiving aminophylline when the 
coronary artery was ligated. This is important be- 
cause the smailer the infarct, the less the endocardial 
involvement, and the less the endocardial involve- 
ment, the less the chance of mural thrombi and 
consequent emboli. 


Even if pain is relieved by aminophylline or by 
papaverine, an opiate is usually advisable to abolish 
apprehension and shock. 


The definite measures set forth should be insti- 
tuted at once, if possible, before the patient is 
moved. Any moving should be done early, also, be- 
fore there is time for any weakening of the myo- 
cardial wall. 


As soon as the patient is moved to the place 
where he can best be cared for, or in the ambulance, 
if it is so equipped, administration of oxygen should 
be started. This should be done even though the 
patient appears to be in good condition. Subjective 
symptoms and objective signs cannot always be 
relied on to indicate the extent of the cardiac in- 
volvement. There is certain to be some degree of 
oxygen desaturation of the blood in every case, 
and just a little more oxygen to the infarcted region 
may save a great deal of damage. 
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The dose of atropine may not need to be repeated, 
but it may be administered at discretion at intervals 
of from four to six hours, if necessary. When the 
patient can take medicine by mouth, belladonna or 
atropine or one of the atropine-like drugs can be 
given with a small dose of phenobarbital. 


Treatment with one of the xanthine preparations 
or papaverine should be continued indefinitely. In- 
tramuscular injection of aminophylline is not par- 
ticularly comfortable, even when given with 1 per 
cent procaine hydrochloride. As soon as possible, 
some preparation administered by mouth should be 
substituted; this may be theophylline, theobromine 
or papaverine. 


Any of the xanthine preparations may cause un- 
pleasant symptoms, such as nausea, headache or 
nervousness. They are less apt to do so if given 
during a meal. Often, a patient who cannot take 
one preparation can take another without distress. 
Some cannot take the xanthine preparations at all. 
Papaverine is especially of value when the xanthine 
derivatives cannot be used. 


Enough phenobarbital or one of the more rapidly 
acting and more rapidly eliminated barbiturates 
should be given to insure rest and quiet. Opiates, 
as a rule, should not be used late in the treatment. 


Quinidine should not be used routinely. It does ren- 
der ventricular tachycardia and ventricular fibril- 
lation less likely to occur, but at the same time that 
it decreases the irritability of the muscle, it decreases 
every other function of the muscle as well. When 
there is a rapid heart action with frequent ectopic 
beats, and there is reason to anticipate ventricular 
tachycardia, it may be well to use it. Ventricular 
tachycardia is only one short step from ventricular 
fibrillation and a fatal outcome. Ventricular tachy- 
cardia is an indication for use of quinidine. Early, 
energetic, thoughtful care renders such contingen- 
cies, as well as other unfavorable results, less likely. 


Whenever the heart is even remotely involved, 
digitalis is the conventional drug to use. However, 
it has no desirable action in the ordinary case of 
coronary occlusion, and it does have several un- 
desirable actions which should be avoided. It may 
constrict the coronary arteries when dilatation is 
desired. It may increase the irritability of the heart 
muscle, which, of all things, should be avoided when 
ventricular fibrillation is a possibility. And it may 
increase the coagulability of the blood. Later on, 
if passive congestion occurs, it may be necessary 
to use digitalis, carefully. 


The necessity for the use of heparin and dicumarol 
is not definitely known. Neither should ever be used 
without constant tests of blood coagulability and 
prothrombin time. 


Pulmonary edema frequently occurs early in the 
attack. If it persists, one of the milder mercurial 
diuretics should be used in preference to hypertonic 
solution of glucose, which often increases the blood 


volume when the volume flow through the kidney is 
reduced. 


Auricular fibrillation or flutter may occur at the 
onset. When they continue to the point of passive 
congestion, digitalis is necessary. 

Heart block may occur, and is less serious un- 
treated than treated. It usually yields to the initial 
therapy recommended for the coronary occlusion. 
Barium chloride should not be used, as it decreases 
the coronary flow. 

Shock is the result of the occlusion, and is cared 
for by the measures already suggested. The patient 
should be kept comfortably warm, without unneces- 
sary additional heat. Intravenous administration of 
saline or glucose is not necessary and may do harm. 
The blood pressure is best left where it is, and 
vasoconstrictor drugs should not be used. 


Pulmonary embolus is less likely to occur with 
early treatment of the occlusion, but if it does occur, 
atropine and aminophylline or papaverine should 
be given at once because of the reflex vasoconstric- 
tion of the coronary arteries which occurs in con- 
sequence of the embolus. In cerebral embolism, a 
halo of vasoconstriction about the embolus may do 
as much harm as the embolus itself. A great deal 
may sometimes be accomplished by the injection of 
the stellate ganglion on the affected side. 


If diabetes is present, it should be cared for with- 
out insulin if possible. If insulin is necessary, it 
should be used in such a way that a little sugar 
always shows in the urine, and so that there is a 
high bulwark of blood sugar to guard against 
hypoglycemia. 

The diet should be one which is easily digestible 
and does not cause gas. It should be barely sufficient 
for the caloric needs. The patient’s desires should 
be consulted as far as possible. Duodenal ulcer and 
spastic colon are frequent, and are cared for by 
diet, phenobarbital and belladonna. If necessary, 
one of the heavier mineral oils or an emulsion may 
be used for the bowels. They are best used the last 
thing at night and the first thing in the morning, 
and never near a meal. If cathartics are necessary, 
the milder saline laxatives are preferable. 


‘ Rest in bed should be continued for at least six 
weeks or longer, and should be followed by a period 
of convalescence of at least equal length, depending 
on the judgment of the physician. The period of 
rest in bed cannot be shortened safely. 


Care should be taken to make the period of rest 
in bed as pleasant and comfortable as possible, 
and not to enforce any needless restrictions. All 
the way through the entire course of treatment, 
the aim must be to afford the maximum assurance, 
but with firm adherence to the necessary rules. 


N. C. GILBERT, M.D. 
Chicago, Illinois 
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